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(54) SEPARATOR FOR BATTERY AND BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a separator for battery 
which has a good shutdown property and a good heat resistance, 
by laminating a minute porous layer consisting of a cellulose fiber, 
and a synthetic fiber generating no thermal melting; and a minute 
porous layer with thermal melting property. 
SOLUTION: A minute porous layer 44 (an adiabatic layer) 
generating no thermal melting is formed fr-om a pulp slurry which 
consists of a cellose fiber, and a synthetic fibril refined to the 
water retentivity less than 210 to 450%. And a thermal melting type 
of minute porous layer 45 (thermal melting layer) which consists of 
a polyolefin resin is formed from a pulp slurry made by mixing a 
polypropylene synthetic pulp or the like, and a 
polypropylene/polyethylene core sheath fiber or the like. By 
laminating both slurrys to manufacture a paper by using an inclined 
wire to the adiabatic layer 44, and a circular net to the thermal 
melting layer 45, to form a laminate sheet. The laminate sheet 
laminating the adiabatic layer 44 and the thermal melting layer 45 
is calendered at about 80°C and the line pressure about 50kg/cm, 
to obtain a separator for battery 34. This separator is used to a 
secondary battery and the like. 
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[CLAM 1] 

A separator for batteries, which is a sheet with a lamination structure where a 
thermally non-fused fine porous layer composed of a paper sheet in which thermally 
non-fused composite fiber fibrils granulated to have a water retention degree of 210% to 
450% are mixed with cellulose fiber, is laminated with a thermally fusing fine porous 
layer composed of a polyolefin resin. 

[CLAM 21 

The separator for batteries according to claim 1, 

wherein the thermally fusing fine porous layer is made of polyolefin fiber. 

[0021] 

[TECHNICAL SOLUTION] 

The separator for batteries according to the present invention is a sheet with a 
lamination structure where a thermally non-fused fme porous layer composed of a paper 
sheet in which thermally non-fiised composite fiber fibrils granulated to have a water 
retention degree of 210% to 450% are mixed with cellulose fiber, is laminated with a 
thermally fusing fine porous layer composed of a polyolefin resin. 

[0022] 

As the separator for batteries, a sheet with a lamination structure where a thermally 
non-fused fine porous layer composed of cellulose fiber and composite fiber fibrils is 
laminated with a thermally fusing fine porous layer composed of a polyolefin resin. 

Thus, fine pores pass ions in the electrolyte but do not allow passage of solid, so the 
separator functions good for batteries. At the same time, if temperature is increased 
high up to 120-180 °C, the polyolefm resin is dissolved to give a shut-down function. 
Thus, even though temperature is increased higher, the thermally non-fiised fine porous 
layer composed of cellulose fiber and composite fiber fibrils is not decomposed, so it is 
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possible to prevent a short circuit between an anode and a cathode. 
[0027] 

The obtained heat resistant layer (44) and the thermal fusing layer (45) calendar the 
laminated paper sheet as shown in Fig. lA at a temperature of 80 1! and a Unear 
pressure of 50 kg/cm, thereby obtaining a separator (34) for batteries with a thickness of 
49\xm. 

[00461 
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woven 
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* means that it is failed to make a sheet. 



[00531 

The composite fiber used for the heat resistant layer (44) employs fibers made into 
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fibrils. By mixing such fine fibers, it is possible to form fine pores such that net knots 
formed by the cellulose fibers may be further divided more finely. 

[0056] 

The thermal fusing layer (45) employs a paper sheet made of polyolefin resin, a non- 
woven fabric or a woven fabric. The paper sheet is made of polyolefin fiber or 
polyolefin composite pulp. The polyolefin fiber may be, for example, a two-layered 
composite fiber of polypropylene and polyethylene, a polypropylene fiber or a 
polyethylene fiber. Among them, the two-layered composite fiber of 
polypropylene/polyethylene is very suitable for giving strength to the sheet. 
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[0 0 6 0] d<y*b7-f ya}iig*^6*;i.^»tt. 

^1i^ll&<':rci6!c. S^5©S?S:5^y:tL'7-f>'Iift^ 

[0 0 6 1] t?ljK.(f. ;^i-H?Sl?^nifMiE0.1^U:^P' 
t?l/>A1?yx^^>2m^iSli*iiS-t LTi'- h 

*5 2 fii4«-^si5*Brsi%p^T\ 5}t y x^b> y f 
[0 0 6 2] d^yitw-^yMgjb^B^^^tts 4^y 

^^7d'>»©it^l.iLhin;feo«:^[c. 

*5gffl-r5t,©T'*<, mtf^^y^i-w-fvaa^T 

[00 6 3] »S&Ji4 4 f:^j§S!!»4 5tt. 2^T-^o 
Tfe^iIlB. Cfca^N-rjttK 3®W±T'£^TtJ;V>o 
3)i©Ji^{i^ Hfl!Ug4 4©i^lSl<:^$§)SiiJi4 5%fi^ 
Tm^lfiffi•b:^^^-^»-3 5 1 uxt, (fetsi!©4 s®m 

Hfcifl^ 4 4 «:afef MJfiffi-fe/^lx-^f- 3 6 i: LT 

[0064] ii^Ji 4 4 t^tSBJl 4 5 ^^t>-&fc*Pfi 
(42 0~5 0g/in' ©lEHT'SSlLi^^^nSo 
Mif4©«iJB-{4> ^?glil.*i/->m^?Ui4 4©e,l%l i: 

UV\ i:tiJ-XJ::^rgM3l®4 5©fJ^^^•'>'5:V^i:ii^4 

5„ 

[0 0 6 5] milfiffl-b/NU-^f-S 4 0)f^atttg=&^ 

[0 0 6 6] ^a!Si4^4 5C|^!)SEiy-h;&liiRL.fcii 

X§tfel,^T. iiSfili4 4 tiS}§i!®4 SOiilKli*© 

4 4tCl 0~5 0%©:3^y;tU7'C>'iiS*II%E'&L/Tfc 
<fcV\ iSiSBil!/g4 5»^y:tU7-i'>»tJHys|-P7 

iB^^4 4©-k;l'0-X«fc^fi£»(»®E^it2P{i-lr 
;Vn-x»4 0~9 5%eMbT. ■&fiE»=&5~6 

[0 0 6 7] •fe;l/a-X«l©S*<i:tiJ;!}^v«fcM 

fJ'iffitt*^M<*So B^®4 4Slf^^i!!S4 5© 

ii5^«@a^tfcx^y-«r^-ti^n#fc^s 



// 

^OSS©fcJ6}C. rl^8 0~1 0 0°C, fIE5~8 0 

fdmm^mnt^rcibic±^\.^m''i:. < , 35-70% 

[0 0 6 8] J-^±CDJ;a*^STii6nfc:-b/^l— ^z- 

[0 0 6 9] ■b/^i'-^f~{iE«B, n.m(ommmm!: 

UO. 1 /im{ciaifSnTl/^§o ^mici:^-t^^ 

[0 0 7 0] *:C^JC>J:d^->-hCD?L©:;/st*»Ji.^ 
SttT. ASTM F 3 1 6-8 6ICS.5,i;^mfI 

f S ?L©:^ t $ % PnIM t f 5 if^tc t W?E!;^ t!l4 fa%4- 

[0 0 7 1] W±a}'^/c:to<*Pm?l!lffl-tr/^U-;5'-(i 
-b / ^ b - - 1 L T -b /I/ D - X » i: ^ figgl'lg 7 7 U 

i^mm 4 5 mmt^ ctiz^ tiM*?L!b«sg?jg*© 

'(':t:/«:ifl5iMS-li-, Bl«:t±5ilijl*-(i:-r, Sfc 12 0-1 

8 0 ic©i;?gics:ti{f*y ^uy-f ymmiimtLxm. 
mumt)^^. m.mmmr^, tfc3i?y;t^7-f>'fli} 
m(omMi>jik(ommc^tiim vtuy^ >mmmm 
t^tK mm 4 4 oo'cuj.immxif^Ltji 
\>^(ox'jEmtn.m(ofmm<'ct.i)^X'^^mm'^& 

So 

[0 0 7 2] ^J;{C, laSv IM6Stfll7«:#?iUT±aS 



(7) 1tr»W9-2 1 3 29 6 

[0 0 7 3] *fiJtcffll,^fcIEg^ffi2 2tt. Eliffit^W 
LTWWIi^ 1 5 fi m<D L 1 C o 02 mm^z: 9 1 ffi 

&%. mmmt.hx^'^y7^h6mm%. ^mitb 

xy «y ffcH'x y 7^'>i}Si% 3 afi%^s N - g^;l/en 
U Kyt^fiijU J!pfS2 0/tm©7;b5r.7AfiJ;Dfi!c 

xmS 1 5 0 ;tm0miglM*K^{¥iiL, cn^, 07 A 

10 2 Gmm. ^^UglS2 7^ 1 0 7rnmX2 6 5inintcS:5 

[0 0 7 4] S/c:*1imiB2 5B. A'XMi^cfT' 
Mfigtfcm. !KJSiLTt#P>tlf=¥lSiSg2 0/im(D^^ 

i£ 9 0 ■fi%s m^m bhxyyit\£~v 9>m^ 1 

0afi%«:N->«^/l'tfDy KVJC^^icL/'cX^y- 
/PS 1 0 /iniOilSmolilimmoaBiJtC^^liL. 
W^fS^rz^fU7.LXm-S 1 8 0 /tniO^@M«i«:{lF 

miB K.mirii 5 ic^^^jcd y - Kas 2 3 jbtin s 

Omms fi$2 4intns l&W2 7A'l 0 9minX2 7 
20 0 mm ti5:§ J; 5 K * y b LT<t® Ltzo 

[0 0 7 5] tiiaffl-b/<U-^f-2 eJifwSEiyeiffll 1 {c 
J;-3T?#6n«:S'-h3 4*^6, 112mmx2 7 3m 

[0 0 7 6] i^itcftSS1®2 5^4 ofti:^ lE1iil:a2 

RlfglTO1i2 2S;l>*2 5©^y-Kg!5A^-b/^b-:Sr- 
2 eOS'ffSt.^fcSS^cO 1 1 2mmCD2i)*^P>tiiS«|lC 

nmmmzs. -b^^u-^j-a iE^m«s2 2. -t/^ 

30 l^TSl^SL, liI6{C^-rto<fa^mffii*:l 5 ttfco u 

omiiiimm 1 5 oj^ff tt^i^j 2 0 mms msii^mm 4 

0 AhT-feSo 

[0 0 7 7] lI6{?to]EM?7Rt;&giii^8tt. S 
^aif (] OOM&W) (cJ^L.Tt.raS±^A^^:<, ^ 
rcP«[ig*^T't ^cv^ J; 5 (CIEW? 7 t LTtS 16 mm. 
ESOOmm. )?I«4mm®7;l/5-7i:v%1gfflU, ft. 
K?8tLritil 6mms fiS9 0mm, 4 mm 
<Dffl%ffiffl Lfcc $ nfciESl/AffiS^ 2 2 Rtf 2 
5 O y - Hgp 2 3 SOP 2 3 fclEW? 7 Rtf ft 8 

-/o © y - m 1 1 Ste, y - Hi5 2 3 

SlSihfSfcfeemmXSOmmxO. 2mm©IE» 
tfft«?^7Rtf8-«f y-Kg|52 3©&MfSi:lli;«i^ 

[0 0 7 8] Sfc, Igfly-^-XfcLTtt, la6{Cg=^•rJ: 
X-r>UX^©jiso. 5mm©|gT?l4«©T'y 
-XI 4i£f'^!3. ±iajiE«tfflWi^7&tf8*tKft 
t3-5nfc«®^8E«: 1 5 A^JRSflfcbjRS J: 5 K Lfto ^ t 

RtfftM?7&tf8%*7-l 0, oy>if9, *7 
50 -2, Jfefi!7y>1'-5. ^ffi7'y->''V-6;£/t'Lr-^- 
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om-Bmuom^. l i p fs ^ j 1 mi-^x-m 

[0 0 7 9] W^C(D35ffil 3©?L1 3 a{C«»a5 

[0 0 8 0] ccD^hrc*)=f-':7i.4t>-'^kmM^i 

0 A CDjE^)5iJT'l03fem U^ '^EEti^ 4.2V tCgiJM^^^ 
m?B^T-0. 4AST'«33fcmU IC (4 0A) 

«t!it)Km bftssm, l^f^^^te^)©40Ah ©gi3b^» 6 
[0 0 8 1 ] iSi, ±}&(omTHtm.m i ©msfi^-fe^^ 

B^^4 4t-fe;l'a-XSSIiiiS7J<it2 1 0%WJi4 5 

tcmmmmiomm-ammm 6 n^„ 
[0 0 8 2] sfc, ^mnxmrnt^nrn'r-xm 

[0 0 8 3] src±aico^j-ptt*^B^(c<i;?.m?fiffl-b^^ 
[0 0 8 4] sfc. :^nmii±m'mmicm^cttj: 



(8) #BH^9-2 1 3 2 9 6 

[0 0 8 5] 

iO 2 0 ~ I 8 0 "COlgrglC ^fetlfJ^ u >; ;t 1^7 
fc i: t -tr^Vn -x»S:tf -^fiSc^^ -i" 7" U 6 

[0 0 8 6] S/-c*^RI»i:j;5^tll!ffi-l:/^U-^'-0« 

[0 0 8 '?] tfc*^Wfcj;S«?i!!teJ:n«ffiffl-rs?i 
1 2 0~ 1 8 0'COi^?St?S"^'y b 

[[US] t¥*om?i!Jffl-te/^U-^f~OW©l(iB§{£:#^-r5 

[114] t*f*©t8W-b/^U-4'-©iMB^Kfftf?.ii|gl 
JO T'SSo 

[ia 5 ] v^'>i.-<:^y=.'xmmm^mtnmx'& 

[ii6] iisw^i-smiiiiiT-^So 

LEI?] v'=f-'>i.4:^>=.:km.m<om<oMmim-r^m 

[??^to|««]] 

7 iE^ia?^> 8 mw?^ 1 3 1 4 
-X, 1 5 mmnmWs z z wmm. 23 u- 
Kep. 2 5 gifiiiae. 26, 34. 35, 3 6 

^0 ffl-b/^l^-:?-, 4 4 mWm. 45 laigiSJl 



(11) #f«1¥9-2 1 3 2 9 6 

02) mm m im 

m^m^E.mm4TE7m5n ski? 
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